Introduction
Glucocorticoids (GC) are effective in the treatment of a variety of inflammatory and autoimmune diseases and in these fields much of current attention is focused on cytokines. This review discusses the effects of GC on the production and actions of cytokines in order to obtain a better understanding of how the anticytokine action of GC is involved in their pharmacological activity. This review focuses on the cytokines primarily involved in the regulation of inflammatory processes, IL-1, IL-6, IL-8 and TNF.
Most studies of pharmacological modulation of cytokines have used animal models of endotoxaemia. In fact, endotoxin (lipopolysaccharide, LPS) is a potent and widely used inducer of cytokine production in vivo and on cultured cells, and its toxic effects are antagonized by inhibitors or antagonists of IL-1 or TNF. [1] [2] [3] The role of GC in the control of 48 This was related to increased production of TNF and IL-1. 49 GC might be important in switching off TNF production and, in fact, in ADX mice injected with LPS, TNF levels remained elevated up to 5 h, whereas in sham-operated mice they returned to zero by 3 h. 5 This prolonged induction was not associated with higher peak TNF levels. In another study, however, sl ADX mice had higher peak (1.5h) TNF levels, but the kinetics of TNF induction was similar to that of intact mice, returning to zero within 4 h. Unpublished data from our laboratory agree with the latter report.
Production of IL-1 was also increased ex vivo, in peritoneal macrophages from ADX rats. s2 The authors' group reported that intracerebroventricular (i.c.v.) injection of IL-1 in rats induced high circulating levels of IL-6, and this effect was potentiated by adrenalectomy. 53 The data on ADX animals were confirmed by using RU38486 which is reported to increase LPS toxicity and induction of TNF and IL-6. 6'7 RU38486 also increased mortality in a mouse model of septic peritonitis. 54 
Effects on cytokine receptors
Glucocorticoids increase the expression of IL-1 receptors in B-lymphocytes, fibroblasts, and some cell lines 55 
